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Background Excess weight is a rising concern in patients with phenylketonuria (PKU). It is commonly observed in
children and adolescents with PKU; but data on adults are inconsistent. This review aims to summarize available data

Methods We conducted a systematic search of literature in English, from inception to October 2021, on PubMed and
Embase to identify articles on overweight and obesity in adult PKU patients. Prevalence of overweight and obesity,
body mass index (BMI) and gender differences were the outcomes of interest.

Results Of 260 articles identified, only 8 fulfilled quality criteria for inclusion after screening of titles, abstracts and full
texts. The mean BMI of adult PKU patients in these studies ranged from 26 5.4 to 30.3 = 1.8 kg/m?. When compared
to matched controls, adult PKU patients had higher BMI and higher prevalence of obesity. However, results were
inconsistent when PKU adults were compared to the general population. The prevalence of obesity in the included
studies varied widely between 4.5% up to 72% in individual studies. Obesity was 2-3 times more frequent in female

Conclusions Excess weight is frequent in adult PKU patients, especially in females, even if the difference with the
general population is debatable. The heterogeneity of the studies makes it difficult to interpret the results and the
factors that contribute to obesity. Content of the diet, psychological status, diet-associated disordered eating, patient’s
social environment and lifestyle are listed as potentials contributors to excess weight in PKU adult population. Further
studies are needed to better elucidate this question. In the meantime, weight control and healthy eating habits
should be considered in the management and follow-up of these patients.
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Background

Phenylketonuria (PKU; OMIM#261600) is a genetic met-
abolic disease caused by the deficiency of phenylalanine
hydroxylase, a liver enzyme responsible for the conver-
sion of phenylalanine to tyrosine [1]. When untreated,
phenylalanine hydroxylase deficiency results in high
phenylalanine blood levels that can cross the blood—
brain barrier and impair brain development resulting in
intellectual disability, microcephaly, autism, seizures,
and psychiatric disorders [2]. First described by Felling
in 1934, in 1953 PKU became the first inherited error of
metabolism for which an effective treatment was found
[3, 4]. Dietary phenylalanine restriction was found to
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result in a marked reduction in blood phenylalanine
levels leading to a remarkable improvement in behav-
ior and development of affected children [1, 3]. Since
then, the phenylalanine-restricted diet supplemented
with phenylalanine-free amino acid formula and special
low-protein foods represents the mainstay of PKU treat-
ment [1, 2]. The implementation of this dietary treat-
ment along with the instauration of newborn screening
program (NBS) in many countries allowed early diagno-
sis and thus prevention or attenuation of intellectual dis-
ability in most patients [5, 6]. Seventy years later, while
following the first generations of PKU adult patients who
benefited from early treatment and normal development
free from neurological complications, we are confronted
with new medical challenges. Weight control appears as
an emerging concern in PKU individuals with an increas-
ing amount of publications reporting excess weight in
children as well as in adult patients with PKU. A recent
systematic review by Sena et al. [7], concluded that excess
weight is common in children and adolescents with PKU.
However, data in adults are inconsistent. For instance,
Azabdaftari et al., reported a significantly higher body
mass index (BMI) in PKU patients compared to healthy
controls while Robertson et al. found similar percentage
of overweight and obesity in PKU patients compared to
the general population [8, 9]. In this situation, adult met-
abolic clinics struggle with an unmet need in the man-
agement of PKU patients presenting with overweight
and obesity: how could weight control be combined with
a strict protein-restricted diet? This systematic review
aims to summarize available evidence on overweight and
obesity in adult individuals with PKU. The relevant data
could help to provide baseline information for the effec-
tive management of both PKU and excess weight.

Methods

Data source and search strategy

This systematic review was conducted according to
Preferred Reporting Items for Systematic reviews and
Meta-Analysis (PRISMA) guideline [10]. We conducted
a literature search on PubMed and Excerpta Medica
Database (Embase) in order to identify relevant abstracts
published from inception to October 2021, reporting on
the prevalence of overweight and/or obesity in PKU indi-
viduals or their BMI. The keywords used for the search
included ‘phenylketonuria; ‘obesity’ or ‘overweight! In
addition, the references list of all selected studies were
also reviewed as complement of the bibliographic search
(Additional file 1: Table S1).

Study selection
We selected observational studies (cross-sectional, case—
control or cohort studies) including individuals with
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PKU with or without control group and reporting at
least one of the relevant parameter (body weight, mean/
median BMI, frequency of overweight and/or obese
patients). Three authors (AT, DP & KG) independently
and blindly screened the titles and abstracts of selected
articles, retrieved from the literature for eligibility using
Rayyan app for systematic reviews [11]. Then, the same
authors downloaded and assessed full texts of eligible
articles for inclusion. A fourth author (CT) resolved any
disagreement during this process. The study protocol is
accessible for review online in the NIHR International
Prospective Register of Systematic Reviews (PROSPERO:
ID =CRD42020177688).

Data extraction and risk of bias assessment

We used a preconceived data form to collect information
of selected articles. Two authors (AT & DP) extracted
relevant data from each included article such as year of
publication, study’s location and design, sample size, gen-
der, age, PKU type, diet, body weight, BMI, frequency
of overweight and obesity. Overweight and obesity were
considered as BMI>25 kg/m2 and a BMI> 30 kg/m2,
respectively [12]. Additionally, the same authors using
the NIH’s Quality Assessment Tool for Observational
Cohort and Cross-Sectional Studies, independently
assessed studies’ quality [13]. Studies were assigned an
answer (no, yes, other) to each of the 14 questions of the
assessment tool. Studies were then classified as good, fair
or poor by each author (Additional file 1: Table S2) based
on the overall assessment of the author.

Results

Studies’ characteristics

The study’s flow chart is depicted in Fig. 1. Through sys-
tematic search in databases, we identified 305 potential
articles, 45 of which were duplicates. From the remain-
ing 260 articles, after screening by titles and abstracts, we
selected 75 eligible articles for full text screening; the
other studies were discarded because they did not fulfill
eligibility criteria, and only eight studies were included
in the review. All articles included were published
between 2013 and 2019. These studies reported either
BMI, overweight and/or obesity prevalence in adult PKU
patients. The studies included and their main features
are described in Tables 1 and 2. Among the eight studies
included in the review, three studies had a control group
for comparison including PKU patients matched to
healthy individuals on ratios 1:1, 1:5, and 1:10 [8, 14, 15].
Three studies compared BMI, overweight and/or obesity
rates of PKU patients to the general population [9, 16,
17]. One study did not compare PKU patients to matched
controls or general population, but reported both BMI
and obesity frequencies [18]. A second study reported
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305 studies identified
from databases
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Fig. 1 Study selection flow chart

PKU patients to controls but with a ratio lower than 1:1
[19]. There was some heterogeneity between studies
regarding the diagnosis context, and type of PKU. For
instance, four studies did not specify the diagnosis con-
text of PKU (NBS, family screening or clinical symptoms)
[8, 14, 16, 18]. Two studies reported patients diagnosed
through NBS [9, 17] and in the two others, patients were
diagnosed through NBS and clinical suspicion [15, 19].
Similarly, one study included patients with different phe-
notypes of PKU (classic, mild, BH4 responsive or even
hyperphenylalaninemia) [8]. Additionally, the treatment
of PKU was different depending on studies. Three studies
included adult patients only on phenylalanine restricted-
diet [8, 9, 18] while four studies included patients with

N

both diet and/or pharmacological treatment (sapropterin
dihydrochloride) [15-17, 19]. Finally, the degree of meta-
bolic control, as indicated by the plasma phenylalanine
levels, was variable between studies.

Overweight and obesity in PKU individuals

Table 1 summarizes patients’ features and outcomes in
the studies included. Overall, BMI of adult PKU patients
in studies included varied between 26+ 5.4 kg/m?* and
30.34 1.8 kg/m> The prevalence of obesity varied from
4.5% up to 72%. The first three studies presented in
Table 1 are studies comprising a control group [8, 14, 15].
These studies found higher BMI and obesity prevalence
in adults with PKU compared to controls. Specifically,



Page 4 of 9

(2023) 18:37

Tankeu et al. Orphanet Journal of Rare Diseases

Apnis ay3 Jo eiep [eulblio woiy pajejodesxs ale ejeq ,

edLBWY JO SA1eIS

pauuN vsn ‘wopbury pauun yn ‘erunuolsyiAuayd Nyd ‘pariodal Jou YN ‘uoneziuebiQ a|qeiyold-UoN OdN ‘YHESH JO InMsu| [euoieN HiN ‘Buiusaids ulogmau sgn ‘Sjqediidde Jou y ‘sabieyd Buissadoid dppie Sqy

VN CLFLE dN 1910 VYN ¥ VN SUON elleasny  [eUONDSS-SSOID  [81] SLOT ‘SWel|jIpm
1uswieal) [ed 0OdN
dN YN uopidsns [ediul/sgN - -1bojodewleyd +121Q ST Ly 19pusb pue aby AQ PRI2A0OD S99} SV uledg  |eUOIDS-550.1D) [61] #8107 '9©2n0D)
[BUOI1D3S
(S|9ssnIg)96 L JUSWIeal} [BD -Ssoud pue
VN (eiRqUY)6CC SN -1bojodeweyd +191g VYN 9l VN SUON  Assun pue adoing 9AndadsonY [£1]¥10T'1PzO0
915 's61) 1uswiiealy [ed Auedwod |ed
VN 8'8¢C YN -16ojodeweyd +331Q VN /¢ VN -Hneceulieyd pue HIN vsn [euipn1ibuo [91] z10T "tuer
VN LF9C SAN 1910 VYN 9¢¢ VN SUON N oAndadsonay  [6] £10¢ 'U0sHagoY
1uswiieal) [ed Auedwod
N 0 F 605 uopidsns eojulp/sgN  -1bojodeweyd 4+131Q 0LLE /1€ Japusb pue aby |eaInadewleyd Aueuian 9A11Dads01aY [S1]610C ‘Z21]
uon
-e20| olydeiboab Auedwod
(rLF6ve EVLFIVE dN dN SSP8L  169E  Uapuab ‘Bdel ‘9by [eSnadeweyd vsn 9A1129ds019Y [¥1]810C 'uonng
YD4easal [eojuld
I'6F L'0S ¥8FQ0E UN 191 ¢ €T by 0} Pa1RJIPaP SPUN4 Auewllan  [pUOIDIS-SSOID  [8] 6107 ‘Ueyepgezy
s|josuod id NXd s|onuo)  Nid
(s1eak)
abe uelpawy/uesly  Ixau0D sisoubeiq jJuswiealr) azis o|dwes  euad buynep sad4nos Buipung uonedo] ubisag  J1eak Joyineisiiq

solspa1oeIRYD S1ualied pue saipnis L djqeL



Page 5 of 9

(2023) 18:37

Tankeu et al. Orphanet Journal of Rare Diseases

Apnis ay3 Jo elep |eulblo woly pajejodeslxs aie eleq ,
(;W/B¥ ST <30 IINg) A1S2qO pue JYBISMISAO JO dud(eAdld [eI0L,
onel dudjenaid ¥ ‘elinuoiayjAusyd Ny ‘pariodal jou yy ‘|qedijdde J0u N ‘|eAISIUL 9DUSPYUOD D

[Bl1sl0z
VN VN N 4 VN vl YN 8LFE0¢ 9 Sl YN Lt NI
6118107
VN VN ST 611 exd! s YN UN T WL WS 4Ly #95n0)
L1vloT
uonejndod punoiboeq 03 Jejiluls 10 ss7] vN VN Tve-SY VN TSl VN UN o] €9 YN 91 {EXe}
o1l Z10T
uonejndod punoibyoeq ueyy saybiy Apybls N VN YN N uN N (WA 8l 6 YN 2T ‘luer
(LL/¥6) [6] £10T
uone|ndod punoibxdeq o1 Jejiwis VN VN 24 N L€ YN ¥SFIC Lzl SLL VYN 9gt ‘uosyaqoy
(€8'1-11L) [Sll6l0C
Jua13yIp Apuedyubis vl * M <11 «6G1 YN uN 617 851 0LLE  LLE ‘zja1]
11810z
10000>d 907 YN YN ST S¢S YN UN 0S€T  L¥EL SSP8l 169€ ‘uoung
(81/09) [81610C
1000>d N YN 33 uN 6L ¥Y9FVEr ¥SFILL ol €l 8T €T ‘lleyyepqgezy
s|josuo)  (Iew/sjewdy) NId  S|o13u0d) NMd  sjoiuod NMd sojewa4 Ss9je|y S|oA3u0)  NMd
(enjead) (1> %S6) (%) A>ouanbayy (;w/6)
puail ud (%) Aouanbauy Ausaqo wb1amianQ INg uelpaw/ues 19puab NHd 9zis ojdweg J1eak Joyine 3sii4

$3IPNIS [enpIAIpUl Ul pa1iodal 1ybBlam ssaox3 T ajqeL



Tankeu et al. Orphanet Journal of Rare Diseases (2023) 18:37

Burton et al. [14] reported significantly higher preva-
lence of obesity in PKU individuals compared to matched
controls (5.35% vs. 2.25%, p<0.0001). Similarly, Azab-
daftari et al. [8] found that adult PKU patients have sig-
nificantly higher BMI than controls (27.6 5.4 kg/m? vs.
23.4+6.4 kg/m?%, p<0.001). These authors also reported
a prevalence of 19% and 33% for overweight and obesity,
respectively. In the same vein, Trefz et al. [15] reported
significantly higher prevalence of overweight and obesity
in early diagnosed adult PKU patients compared to con-
trols (11.8% vs. 7.1%, PR:1.67). They also reported similar
data for their whole study population with higher preva-
lence of overweight and obesity in PKU adults compared
to controls (15.9% vs. 11.2%, PR:1.43).

On the other hand, three studies included in the review
did not have a control group but compared data of their
adult PKU patients to the background population. In this
context, Jani et al. [16] reported a higher median BMI
for adult male (28.5 kg/m? vs. 27.7 kg/m?) and female
(30.5 kg/m? vs. 27.7 kg/m?) PKU patients compared to
their respective general population. Conversely, in the
study in the United Kingdom by Robertson et al. [9], 31%
and 24% of PKU individuals were overweight and obese
respectively, but these figures were similar to those of
the background United Kingdom population. In a multi-
center study from 6 countries, Ozel et al. found that the
majority of the centers (4 out of 6) had similar or lower
rates of obesity in PKU when compared to the respective
background populations. Overweight was less frequent
in adult PKU patients for 5 out of 6 centers when com-
pared to the general population of interest [17]. Couce
et al. [19] studied a PKU population aged between 4 and
52 years. Extrapolated data from this studies showed
that 35.9% of adult patients were overweight and 17.9%
were obese. Williams et al. [18] reported a mean BMI of
30.3+ 1.8 kg/m? in adult PKU patients with up to 72% of
obese and 14% overweight PKU patients.

Gender differences in overweight and obesity of PKU
individuals

Four out of eight studies included in this review provided
data regarding males vs females prevalence of obesity or
overweight [8, 9, 16, 17]. Azabdaftari et al. [8] reported
that 50% of female PKU patients were obese vs 18% of
male patients. Robertson et al. [9] reported that the fre-
quency of obesity was twice higher in females than males
(34% and 17%, respectively). In their multicenter study,
Ozel et al. [17] found higher rates of obesity in females
compared to males in 5 of 6 centers with a median preva-
lence of 20% in females versus 7% in males. Finally, Jani
et al. [16] reported a median BMI of 30.5 kg/m? in adult
PKU females vs 28.5 kg/m? in males.
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Discussion

From discovery to treatment, PKU is a medical success
story. The effectiveness of the screening program world-
wide and the success of the dietary treatment have ena-
bled tens of thousands of people who might have suffered
from severe intellectual disability to lead almost normal
lives [20, 21]. However, in the mid-70s, the discovery
of maternal PKU fetopathy in the children of patients
whose diet had been liberalized led to the conclusion that
“we have changed the natural history of the disease and
consequently recognized new sequelae” [21]. Today, as
we observe the first generation of PKU patients treated
since birth, we continue to learn and wonder whether by
actively treating these patients with a highly restrictive
and modified diet, we may contribute to other metabolic
disorders such as obesity.

Holm et al. [22] and White et al. [23] were the first
to draw attention to the issue of excess weight in PKU.
Using the data from the PKU Collaborative Study in
1982, they both reported that children with PKU tended
to have higher BMI than their controls and were over-
weight on average by age 4 [22, 23]. This observation
was confirmed four decades later in a systematic review,
which concluded that “excess weight was a common out-
come in children and adolescents with PKU” [7]. How-
ever, the data for adults are less conclusive, probably also
due to the under-representation of adults in the available
studies. Given that, we aimed to summarize available
data from studies focusing on adult patients.

Our systematic review of the literature showed that
the prevalence of obesity in adult PKU patients was quite
variable between studies, ranging from a minimum of
4.5% to a maximum of 72%. In studies were PKU patients
were compared to matched controls, BMI of PKU indi-
viduals was higher and varied from 26+5.4 kg/m? to
30.3+1.8 kg/m? Adult PKU patients also had higher
prevalence of obesity thus supporting the notion of
excess weight in this group. Surprisingly, however, stud-
ies comparing PKU adults to the general population
have given inconsistent results: some studies have found
higher rates of obesity in PKU, other studies have found
lower rates of obesity, and some studies found no differ-
ence between PKU adults and the background popula-
tion. The reasons for these discrepancies are not clear; it
seems likely that these inconsistencies have their origins
in the ascertainment of matched controls and/or in the
assessment of the general population.

Our findings are supported also by the recent pub-
lication of Dios-Fuentes et al. [24] including an adult
cohort of 90 PKU patients in Spain. PKU patients par-
ticipating in this study had a median BMI of 26.61 kg/m?
(22.7-31.1 kg/m?) and 29.2% were obese. This is slightly
higher than the prevalence in the background population
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estimated to 23.8% [25]. However, a recent systematic
review and meta-analysis of 12 studies by Rodrigues et al.
[26] found no differences in BMI between PKU patients
and healthy controls. We speculate that the differences
between our findings and those of Rodrigues et al. might
be due to the different populations included in each
review, given that Rodrigues et al. included both pediat-
ric and adult populations while our review focused only
on adults. Children and/or pre-adolescents included in
the review from Rodrigues et al. are supposedly different
from adolescents and adults, not only in terms of physiol-
ogy, but also in terms of food-related behavior. These dif-
ferences could contribute to the conflicting results found
by the two reviews. For illustration, Sena et al. [7], in their
review on overweight and obesity in children and adoles-
cents, found a higher prevalence of overweight compared
to the reference population when analyzing older age
groups (near adolescence) supporting our findings.

Our tentative conclusion is that on the background of
a tendency to overweight in children with PKU, adults
with PKU seem to follow a similar trend to overweight
and obesity but methodological issues do not allow a
solid statement yet; more studies are needed. A tendency
to overweight in individuals with PKU (children, ado-
lescents and potentially adults) is certainly problematic.
One might expect that the dietary monitoring required
in PKU treatment might offer the opportunity of tailor-
ing the diet and thus to prevent overweight and obesity.
Yet, the opposite seems to be the case. Why is this the
case? This remains unclear, and potential explanations
are manifold.

The most frequently invocated mechanism is that of
a diet-associated (our even diet-induced) disordered
eating [27-32]. Rigid dietary control with low flexibil-
ity regarding the timing, content, amount of foods and
dichotomous thinking presenting food (or some foods)
as good or bad as imposed in PKU patients is associated
with increased frequency of disordered eating [29]. Addi-
tionally, disordered eating have been reported in many
chronic conditions requiring a lifelong diet, with pressure
to maintain a strict restricted diet as well as feelings of
social isolation due to dietary restriction [32, 33]. There-
fore, adults with PKU, whose diet was controlled in terms
of quantity and type of food with an ongoing concern
about phenylalanine levels, may be at particular risk of
developing eating disorders [29]. Simply put, individuals
with PKU might tend to compensate the restriction of
protein-rich food by overeating those foods that are not
restricted.

Another hypothesis suggests that excess weight in
adult patients might be related to the composition of
the diet itself. Carbohydrate intake is probably higher in
PKU individuals due to their specific diet. Some authors
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claimed that low-phenylalanine containing foods are
rich in carbohydrates [34-36]. For instance, Pena et al.
[35] in their analysis of these special low-protein foods
in nine countries, reported that 75% of these products
have higher energy content than regular foods. Similarly,
Woods et al., showed that 68% of special low-protein
foods contained more carbohydrates than their equiva-
lents with normal protein contain. In addition, carbohy-
drate sources with low fiber content and high glycemic
index as found in these products are known as causative
factor for overweight and obesity [37].

A third factor contributing to overweight in PKU
might be reduced physical activity. There is limited evi-
dence regarding physical activity levels in adult patients
with PKU. Some authors have suggested that social isola-
tion, mood alteration, lack of specific recommendations
regarding physical activity, together with low incentive
to practice physical activities as well as disease-related
stress, might contribute to a low physical activity in this
population [26, 37]. On the other hand, Mazzola et al.
[38] reported similar physical activity level and fitness
parameters in PKU patients compared to controls. In the
study of Jani et al. [16] using a self-reported evaluation
with the IPAQ (international physical activity question-
naire), all patients with PKU reported being physically
active with 85% and 54% reporting light to moderate
physical activity levels suggesting that sedentary lifestyle
might not be a major factor in the development of obesity
in this population. Others factors such as socio-economic
status and intelligence quotient scores might also be
involved but are yet to be evaluated in patients with PKU.
More recently, a homozygous Pah-R261Q mouse model
was generated, the R261Q variant being one of the most
abundant among PKU patients. It revealed unexpected
traits, including higher body weight in males, altered
lipid metabolism and a metabolic profile indicative of
oxidative stress suggesting a possible contribution of the
genotype to comorbid associations reported in PKU [39].

Interestingly, our review also indicated that obe-
sity appeared to be two to three times more frequent
in women than men with PKU. These results are simi-
lar to previous finding by Sena et al. [7] in the pediatric
population where they reported a significantly higher
occurrence of obesity in girls with PKU aged between 8
and 18 years old as well as an increase in body fat mass
in adolescent females compared with the healthy popu-
lation. The reasons behind the high frequency of excess
weight and obesity in females with PKU remain unclear
but might be related to the reportedly higher frequency
of eating disorders in females [40]. A few studies have
addressed the prevalence of disordered eating in PKU
patients [41, 42], and the European Guidelines for PKU
as well as a recently published international consensus
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contain explicit warnings about the possible occurrence
of eating disorders [43, 44]. However, data on eating dis-
orders in PKU adults are scarce [45] and deserve to be
explored better [2]. It may also be noted that women
with PKU are more likely to remain in regular contact
with their metabolic center because of the need for strict
dietary treatment during pregnancy and, therefore, the
data collected on BMI may be available for more female
patients than male patients. Future studies specifically
examining the effect of gender on obesity in patients with
PKU should help answer this question.

It is important to consider the limitations of our review.
The main limitation is the heterogeneity of the stud-
ies included. Studies were heterogeneous regarding the
sample size, study design and risk of assessment bias.
Some studies have a control group and compared data
of adult PKU patients with healthy matched individuals
while other authors compared data of their adult patients
with the background population without any matching.
Given that overweight and obesity can often relate to
social and environmental factors, matching controls on
age and gender only may not reflect differences in envi-
ronment or learning eating habits, which would possi-
bly be risk factors in the development of excess weight.
There was also significant heterogeneity among partici-
pants included in the studies [i.e. context of diagnosis
(NBS, non-NBS), metabolic control, pharmacological
and concurrent dietary treatment]. It is therefore unclear
whether current dietary and/or pharmacological treat-
ment in adulthood may be contributing to overweight
and obesity, or if the nature of dietary treatment starting
from early infancy leads to eating behaviors that increase
the risk of excess weight, potentially independently from
adult therapy. Better quality and more homogenous stud-
ies are needed in order to clarify which patients are more
prone to develop overweight or obesity. In addition, all
the studies included in this review used BMI as a single
measure of obesity. However, using only BMI to assess
obesity might not give the complete picture. Therefore, it
might be important for future studies in the field to con-
sider more than one method to assess obesity including
body composition for example. Finally, we did not dis-
cuss environmental and geographical differences in obe-
sity prevalence that are beyond the scope of this review
given that all the included studies were carried out in
the developed countries that present similar obesogenic
environments.

Conclusions

This literature review suggests that in spite of inconsist-
encies between studies that we attribute to methodologi-
cal issues, adult patients with PKU are at increased risk
of overweight and obesity when compared to matched
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controls. Excess weight seems to develop during child-
hood and is carried out through adolescence leading to
obesity in adulthood. In view of these observations, we
suggest that while a good control of phenylalanine lev-
els in PKU patients remains the top priority, attention
should be given that this is not obtained at the expense of
excessive weight gain. It is likely that upstream work from
childhood onwards, taking into account the patient’s
social environment, psychological status, relationship
to food and lifestyle, will make it possible to identify
risk factors on which to act to prevent obesity. For PKU
patients presenting with obesity, a multidisciplinary
team involving the metabolic team and obesity clinics for
adapted nutritional counseling, personalized exercise and
psychological support might facilitate and improve the
management.
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